in radiography and X-ray therapeutics. The experiments dealt with in this paper could have been carried out with no other tube in present use. The advent of the Coolidge tube has opened up m-any interesting fields of experimental research, and it is my hope that members of this Section will combine in an endeavour to standardize X-ray exposures and therapeutic dosage, possibilities which the new tube seems to justify.
Sir JAMES MACKENZIE DAVIDSON.
I do not know that I can contribute much to this discussion, because I had an unfortunate experience with my Coolidge tube. I got one of the early ones, and it punctured almost immediately, and had to be sent back to Amierica, and I only got it back a little time ago. To-night I propose to show you some photographs of the tube which have surprised me, and I thought they might interest the members of this Section.
The tube was placed on a stand, and the pin-hole was made through a sheet of lead. The diameter was 2 mm., and it was punctured with a needle 2 mm. in diameter, and with a rymer at each side of the plate it was rymed down, so that the pin-hole was at the end of two openings. That could be put into any desired position. The plate -was put as a lid on a lead box, so that no scattered rays affected the plate.
Here is a pin-hole photograph, and you will see that a large amount of rays is given off from the whole target. That accounts for the lack of sharpness in some of the photographs which I have taken with this tube: this tube gives off X-rays right to the very stem of the target. X-rays are given off from the back as well as the front. I cannot explain that, but such is the fact. With a 20-min. exposure you see just an indication of the glass. The glass gives off X-rays very feebly. With the ordinary tube the rays do not spread on the target, but the glass of it gives off a good many more X-rays than does the Coolidge tube as can be seen in this pin-hole photograph on the screen. I wanted to see whether the scattered rays on the target stem were easily stopped, therefore I covered a plate with tin-foil before taking the photograph. The rays were merely a little weakened, otherwise they passed through the pin-hole. I show you a representation of the pinhole photographs which you can see stereoscopically.
The use of the Coolidge tube is somewhat dangerous unless the operator protects himself; there is no part of the tube near which you can stand without exposing yourself to the rays-rays more or less powerful.
I believe that some workers have complained of want of definition in X-ray photographs with it, but from Dr. Knox's remarks I gather that he has not experienced this. I do not know what type of tube he uses, but if there is blurring in ordinary photographs with the Coolidge tube, I think it is explained by the fact that many more X-rays are diffusely sent off from the whole target; and the fact that the rays come off so richly from the back of-the tube makes it unsafe to stand behind the tube, since it does not shield the worker. The photographic plate was enclosed in opaque paper envelopes as used in X-ray work. This photograph shows that X-rays are given off by the cathode and by the whole surface of the target or anode, extending even along the supporting stem. Fig. 2. -This photograph was taken in the same way as fig. 1 , only that the tube was placed obliquely-the exposure was less-and so the intense spot indicates the principal focus on the target, but there is the same diffuse production of X-rays spread over-the surface of the target and along its supporting stem.
Dr. HARRISON ORTON.
I have made no very special experiments with the -Coolidge tube, but I have used it for fourteen months for deep therapy. I feel sure that nobody who has used this tube for deep therapy will return to the ordinary X-ray tube. Firstly, there is an enormous saving of time, for without unduly pressing the tube or over-heating it, it is easy to turn a pastille in two minutes. Secondly, there is the possibility of always being able to adjust the tube to give off the same quality of ray as in a previous case, and so you can repeat an exactly similar dose in any given case.
